Abstract
Introduction

36
As one part of the terrestrial carbon pool, wetlands play a crucial role in global 37 carbon cycling process [1] . Soil is the main component of the wetland ecosystem, and After removing the litter layer, we collected several soil subsamples using a soil 106 auger (6 cm in diameter), mixed together as one sample in each plot, and three plots 107 were selected for biological replicates of each pattern. The samples were stored into 108 sealed polyethylene bags and transported to the laboratory in a cooler box with ice bags.
-N), soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP) and total 114 potassium (TK) contents.
115
Soil characteristics analysis China) after micro-Kjeldahl digestion.
126
Community Level Physiological Profiling
127
The Biolog EcoPlates TM method was used to conduct a 7-day dynamic monitoring 
We performed an analysis of variance (ANOVA) using IBM SPSS 22.0 to explore 
Results
165
Soil characteristics
There was no significant difference in the SWC of the surface soil in dormant 167 season between GL, FL, RL and PL patterns, while in growth season, the SWC of RL 168 and PL were significantly higher than that of GL (P < 0.05) ( carbon substrates (Fig 2A) . During the growing season, the relative utilization rate of 225 phenolic acids in GL was observed to be far more less than that in other three patterns,
226
while the rate on carboxylic acids was significantly higher compared with RL, FL and 227 PL (Fig 2B) . 
243
The dotted circles represent the 95% confidence interval.
244
The load values of 31 carbon sources on the two principal components were shown 245 in Table 5 . It can be seen that there were 4 types of carbon sources significantly 246 correlated with PC1, and 10 types with PC2 (P < 0.05). Consequently, carbohydrates
247
were the main carbon sources that distinguished the soil microbial metabolic 248 characteristics from differential restoration patterns in dormant season. sources highly correlating with PC1, and 9 types with PC2 (P < 0.05, Table 5 ). Table 6 ). On the other hand, the dotted arrows showed that the 273 carbon-source utilization in RL pattern were obviously different from PL, GL and FL
274
that distributing in the positive axis of RDA1. It was consistent with the PCA results.
275
The permutation tests further demonstrated the significant effects of different 276 restoration patterns on functional diversity of soil microbial communities (r 2 = 0.754, 277 P < 0.01, Table 6 ).
278
Furthermore, the plot also showed that various types of carbon-source utilized by 279 microorganisms in different patterns were quite similar, and concentrated in the center 280 of the axis (Fig 5) . Based on the distribution distance between sites and carbon sources,
281
we observed that the microbial communities in RL used more carbohydrates, GL sites 
287
Carbon-source code is the same as in Table 5 .
288
Based on the PCA and RDA analysis, the specific correlations between soil pH,
289
TK and 31 types of carbon-sources were tested through Pearson's correlation analysis 290 (Table A1 ). The results showed that in the dormancy season, there was a extremely communities were largely scattered around the positive half of the RDA1 axis (Fig 6) .
311
Overall, amino acids, polymers and phenolic acids were increasingly utilized in RL, PL
312
and FL patterns, which were different from the metabolic characteristics in GL. (Table in S1 Table) . Carbon-source code is the same as in Table 5 .
326
Discussion
327
In the present study, the Biolog EcoPlates TM method was used to monitor the soil , the release of root exudates, and rhizodeposition [38] .
339
Lack of aboveground cover could decrease the quantity and quality of litter and roots, 340 thus lowering the soil nutrient content and cycling, which may be negative for the soil 341 microbial diversity.
342
In our study, soil microorganisms were observed to have various preferences on Foundation of Anhui Agricultural University (2018yjs-18, received by ZT).
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